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Abstract

Objective: To determine the incidence and etiology of fever and the risk factors related to fever in adults
with spinal cord injury (SCI) at the rehabilitation stage.

Design/Subjects: A retrospective examination of records of 392 consecutive adult patients with traumatic
SCI who received inpatient rehabilitation program.

Setting: A national rehabilitation center in Turkey.

Outcome Measures: Incidence and etiology of fever, period of hospitalization (days).

Results: A total of 187 patients (47.7%) had fever at least once during their rehabilitation program. The
most common etiology was urinary tract infection. The rate of fever occurrence was significantly higher in
patients with complete SCI (P = 0.001). In patients with fever, the use of an indwelling catheter was
significantly higher compared with clean intermittent catheterization and spontaneous voiding (P = 0.001).
The hospitalization period of patients with fever was significantly longer than that of patients without fever
(P = 0.006).

Conclusions: A high rate of fever was seen in patients with SCI during rehabilitation. Fever was caused by
various infections, of which urinary tract infection was the most common. Patients with motor complete
injuries and those with permanent catheters constituted higher risk groups. Fever prolonged the length of

rehabilitation stay and hindered active participation in the rehabilitation program.
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INTRODUCTION

Fever is a frequent complication in patients with spinal
cord injury (SCI) and may be an early sign of morbidity
(1). Infectious causes hold the first rank among the
etiologic factors, the most common being urinary tract
infections (UTIs) and respiratory tract infections (2-5).
Noninfectious conditions, such as thromboembolic dis-
ease, heterotopic ossification, and thermoregulatory
dysfunction, can also cause fever in patients with SCI
(6-8). However, the cause of fever may not always be
easy to determine in these patients. Symptoms and
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findings of the infection may differ according to the
neurologic level and completeness of injury (1).

The incidence of fever is reported to be 60% to 85%
in patients with SCI in various studies (1,4,5). However,
such studies reporting the incidence of fever were
generally conducted during the acute phase, and the
data are very limited on incidence of fever during the
rehabilitation period. The only study on this particular
subject in the literature was conducted by McKinley et al
(1) in 40 patients with traumatic SCI during the
rehabilitation stage, in which the reported incidence of
fever was 50%.

Determining the cause of fever and understanding risk
factors in the rehabilitation stage are very important in
terms of preventing fever and planning an appropriate
treatment. Fever may prolong the hospitalization period by
adversely affecting progress in rehabilitation (9). Prolonged
rehabilitation stay means additional costs for these
patients, who already have high treatment costs (9).
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The objectives of this study were to determine (a) the
incidence of fever, (b) the etiology of fever, and (c) the
risk factors related to fever occurring during rehabilita-
tion in patients with traumatic SCI.

METHODS

The study was performed retrospectively by evaluating
the records of 392 consecutive adults with traumatic SCI
who had undergone an inpatient rehabilitation program
from 2000 to 2005 at the Ankara Physical Medicine and
Rehabilitation Training and Research Hospital, which is,
with a capacity of 250 beds, one of the largest national
rehabilitation centers in Turkey. Patients with SCI, which
constitute approximately one fourth of the total patient
population, are admitted to our hospital from all over the
country, either by physician referral or by personal
application. Admitted patients are generally at the
subacute or chronic stage, are clinically stable, and have
already received necessary surgical interventions at the
acute stage. Thus, this study included patients at the
subacute or chronic stage of SClI who were admitted to
the clinic for an inpatient rehabilitation program.
Average time since injury on admission was 198.42 =
82.75 days. The study protocol was approved by the
review committee of our institution.

Demographic data, duration of disease (days),
etiologic causes of injury, and hospitalization periods
(days) were recorded for all patients included in the
study. Neurologic level was defined using ASIA (10).
During the analysis, the patients were divided into 2
groups: complete (ASIA A) and incomplete (ASIA B-C-D-
E) (10). Adults with fever on admission and children were
excluded from the study.

Presence of fever during the rehabilitation period was
determined from medical and nursing records. Initially,
405 patients were analyzed in the study, with 13 patients
excluded due to fever on admission. Core temperature
measurement requires invasive techniques in the tympan-
ic membrane, esophagus, or pulmonary artery, which
are the gold standards (11). In routine practice, it is
impractical to use invasive techniques to achieve the gold
standard. Although rectal temperature readings are
considered most representative of core temperature of
the conventional temperature recording methods (12),
this method could not be used in our study because of
concerns over patient discomfort and rejection. In our
clinical practice, we measure axillary temperature with
standard mercury thermometers. The routine procedure
on the ward is to measure axillary temperature 4 times
daily. The number of measurements is increased during
febrile periods. Body temperature of 36°C to 37.5°C was
regarded as normal and >37.5°C as elevated (13). An
increase in body temperature at least twice in 24 hours
was considered fever (3). Maximum and minimum body
temperature values were noted. The number of febrile
days and the number of days during which the
rehabilitation program was paused because of the fever
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were recorded. General practice in our clinic is to have
the patients perform passive range-of-motion exercises
during the period they have fever, and to resume active
exercise programs when the temperature drops below
37.5°C. Recurring fever during the rehabilitation pro-
gram and its causes were also noted.

Etiologic causes of fever were determined by evalua-
tion of physical examination findings, laboratory results
(eg, complete blood count, urinalysis, urine, wound and
blood cultures), and radiologic imaging results (eg, chest
radiograph, ultrasonography, Doppler). Cases in which
the cause could not be determined were noted as fever of
unknown origin (1). Causes of fever were classified as
UTI, upper respiratory tract infection, pneumonia,
wound infection, abscess, and other (eg, heterotopic
ossification, deep vein thrombosis, gastrointestinal infec-
tion, sepsis). Whether treatment had been started and, if
so, the treatment method used (oral, parenteral) were
also recorded. Bladder evacuation methods were re-
corded (indwelling catheter, clean intermittent catheter-
ization, spontaneous emptying).

Statistical Analysis

All data were entered into a database for later analysis
(SPSS version 10.0 for Windows; SPSS Inc, Chicago, IL).
The results were presented as descriptive statistics for
categoric data, and the independent samples t test was
used to compare continuous variables. The X? test was
employed to compare categoric data, such as the gender
of patients with and without fever. Significance was set at
P = 0.05.

RESULTS

Demographic Data

Demographic data of 392 patientsincluded in the study are
given in Table 1. Closer examination of Table 1 indicates
that the most common etiologic cause of SCl was fall from
height (42.6%) followed by traffic accidents (38.5%). The
lesion level was thoracic in 236 patients (60.2%), cervical in
80 (20.4%), and lumbar in 76 (19.4%).

Of the 392 patients, SCI was complete in 205
(52.3%) and incomplete in 187 (47.7%). The number
of patients with complete lesions was significantly higher
in patients with thoracic lesions than among those with
cervical or lumbar lesions (X> = 99.95, P = 0.001).
Respectively, 194 (77.9%) of the 236 patients with
thoracic lesions, 38 (15.3%) of the 80 patients with
cervical lesions, and 17 (6.8%) of the 76 patients with
lumbar lesions had complete injuries.

Incidence of Fever, Etiologic Causes, and

Risk Factors

Incidence of fever was 47.7%. Fever occurred at least
once in 187 (47.7%) patients, twice in 35 (18%) patients,
and 3 times in 7 (3.7%) patients during the inpatient
rehabilitation period. Distribution of the etiologic causes
in febrile patients is given in Table 2. The most common
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Table 1. Distribution of Demographic Properties, Dura-
tion of Disease, Average Hospitalization Period, Etiologic
Causes, and Neurologic Level

Differences Between Febrile and

Nonfebrile Patients

There were no differences between febrile (n = 187) and
nonfebrile (n = 205) patients with respect to age, mean

n = 392 duration of disease, and sex (Table 3). However, it was

determined that febrile patients stayed in the hospital

Age (years) 36.54 = 13.78 significantly longer (58.89 + 25.92 days) than nonfebrile
Duration of disease (days) 198.42 + 82.75 patients (51.19 = 28.63 days) (P = 0.006). Similarly, the
Period of hospitalization (days) 54.86 + 27.61 length of rehabilitation stay for patients with complete

injury (60.95 + 24.13 days) was significantly longer than

sexn () for patients with incomplete injury (51.11 + 29.40 days)
Female 95 (24.2%) (t = 3.63 P = 0.001). Besides, febrile patients with
Male 297 (75.8%)

Etiologic causes

Fall from high
Traffic accident

167 (42.6%)
151 (38.5%)

complete injury (64.40 = 25.35 days) stayed in the
hospital significantly longer than nonfebrile patients with
complete injury (56.46 = 21.77 days) (t = 2.36, P =
0.01). Febrile patients with incomplete injury also stayed

Gunshot injury 32 (8.2%) in the hospital significantly longer (57.57 = 22.30 days)
Weight falling over 31 (7.9%) than nonfebrile patients with incomplete injury (47.15 =
Diving 8 (2%) 32.46 days) (t = 2.38, P = 0.01).

Cutting and penetrating device injury 3 (0.8%) The incidence of fever was significantly higher in

Neurologic level n (%)

patients with complete SCI (ASIA A) compared with
patients with incomplete SCI (X? = 13.58, P = 0.001). Of

0,
ASIA A 205 (52.3%) 187 febrile patients, 116 (62%) had complete SCl and 71
ASIA B 43 (11%) '
(38%) had incomplete SCI.

ASIA C 75 (19.1%) . R . .

The incidence of fever was significantly higher in
ASIAD 69 (17.6%) . . . . . .
ASIA E 0 patients with thoracic lesions compared with those with

cause of fever was UTI (70.6%). UTI was also the most
common cause in patients with recurrent fever. Etiologic
causes in patients with twice-recurring fever were UTI
(68.6%), upper respiratory tract infection (14.3%),
pneumonia (2.9%), wound infection (2.9%), other causes
(8.6%), and fever of unknown origin (7%). The highest
body temperature recorded was 41°C, with the lowest
being 35.4°C. The average number of febrile days was
found to be 3.51 = 1.14 days in patients with fever, and
the average number of days that the rehabilitation
program was suspended was 3.25 + 1.48 days.

cervical or lumbar lesions (X? = 13.81, P = 0.001). Fever
was encountered in 126 (67.4%) of 236 patients with
thoracic lesions, 39 (20.9%) of 80 patients with cervical
lesions, and 22 (11.8%) of 76 patients with lumbar
lesions. Distribution of the causes of fever by lesion level
is given in Table 2.

It was also observed that indwelling catheters were
used significantly more frequently than clean intermit-
tent catheterization application or spontaneous empty-
ing as the bladder evacuation method in febrile patients
(X2 = 60.26, P = 0.001). Of 187 febrile patients, 123
(65.8%) used an indwelling catheter, 47 (25.1%)
employed clean intermittent catheterization, and 17
(9.1%) had spontaneous urination.

Table 2. Distribution of Etiologic Causes by Lesion Level in Patients With Fever

Lesion Level

Parameter Total n (%)  Cervical n (%)  Thoracic n (%) Lumbar n (%)
Urinary tract infection 132 (70.6) 27 (14.4) 89 (47.6) 16 (8.6)
Upper respiratory tract infection 18 (9.6) 2(1.1) 14 (7.5) 2(1.1)
Pneumonia 6 (3.2) 3(1.6) 3(1.6) 0
Wound infection 6 (3.2) 1 (0.5) 5(2.7) 0
Abscess 2(1.1) 0 2(1.1) 0

Other (eg, deep vein thrombosis, heterotopic ossification) 10 (5.3) 1 (0.5) 6 (3.2) 3 (1.6)
Unidentified 13 (7) 5(2.7) 7 (3.7) 1(0.5)
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Table 3. Differences Between Febrile and Nonfebrile Patients

Febrile n = 187 Nonfebrile n = 205 P
Age (years) 35.71 £ 13.59 37.31 £ 13.94 0.25
Duration of disease (days) 189.94 = 74.68 194.82 = 86.19 0.92
Hospitalization (days) 58.89 = 25.92 51.19 = 28.63 0.006*
Sex n (%)
Female 39 (9.9%) 56 (14.3%)
Male 148 (37.8%) 149 (38%) 0.13

Neurologic level
Complete injury (ASIA A)
Incomplete injury (ASIA B-C-D-E)
Bladder evacuation method
Indwelling catheter
Clean intermittent catheterization
Spontaneous emptying

116 (29.6%)
71 (18.1%)

123 (65.8%)
47 (25.1%)
17 (9.1%)

89 (22.7%)

116 (29.6%) 0.001*
57 (27.8)
87 (42.4)
61 (29.8) 0.001*

* Significant.

Antibiotic therapy was started orally in 104 (55.6%)
of the 187 febrile patients and parenterally in 60 (32.1%),
for a total of 164 patients.

DISCUSSION

Main data obtained in this study show that the incidence
of fever is high (47.7%) during the rehabilitation stage in
SCl, that the most common etiologic factor is UTI, and
that fever increases length of rehabilitation stay by
compromising the rehabilitation program. It also dem-
onstrates that the fever incidence is higher in patients
with complete lesions and in those with indwelling
catheters. This study is significant in that it is one of the
few investigating fever incidence during the rehabilita-
tion period and that it is a large series of Turkish patients
treated in one of the largest rehabilitation centers in
Turkey.

Fever is a common complication in patients with SCI
(1). However, most of the data on fever pertains to acute
SCI. Colachis et al (4) reported the incidence of fever to
be 85% in a study conducted on 156 patients with acute
traumatic SCI, and Sugarman et al (5) reported the
incidence to be 67% in another study. McKinley et al (1)
reported the incidence of fever in their study of traumatic
SCl to be 60.4% during the acute stage and 50% during
the rehabilitation period. However, this study was
conducted on a relatively small patient population, with
48 in the acute stage and 40 in the rehabilitation stage.
In our study, the incidence of fever was investigated in a
larger series of patients at the subacute and chronic
stage, and a very close incidence rate (47.7%) was found.

The etiology of fever in SCI must be investigated
because the underlying pathology may be an important
cause of morbidity. Infections, the most common cause
of fever, are a significant cause of morbidity and mortality

246

in individuals with SCI (3). Factors such as prolonged
immobilization, respiratory muscle weakness, surgical
interventions, prolonged hospitalization, and neurogenic
bladder increase the tendency toward infections in
patients with SCI (1). The most common causes of fever
in SCI have been reported by various authors as follows:
UTIs and soft-tissue infections by Sugarman et al (4), UTls
and respiratory tract infections by Colachis et al (5), and
respiratory tract infections in the acute stage and UTls at
the rehabilitation stage by McKinley et al (1). UTls
(70.6%) were also the most common cause of fever at
the rehabilitation period in our study. The risk of UTI is
increased in SCI due to incontinence, increased intraves-
ical pressure, reflux, and neurologic obstruction (14,15).
In addition, the use of indwelling catheters in these
patients also increases the risk for UTI (15,16). In fact, we
found higher rates of fever in patients with indwelling
catheters. We therefore believe that control of the factors
causing UTI is important to prevent fever development.
Use of clean intermittent catheterization should be the
preferred bladder evacuation method in suitable patients
because, compared with indwelling catheter, it reduces
the risk of UTI (14).

Respiratory tract infections were second among
infectious causes. We also observed that most of the
patients with respiratory tract infections had cervical or
thoracic lesions. Cotton et al (17) evaluated 596 patients
with thoracic SCI and reported a high incidence of
intubation, pneumonia, and mortality in patients with
T1-T6 lesions. Muscle weakness in primary or accessory
respiratory muscles depending on lesion level increases
risk for respiratory tract infection in both the acute and
the rehabilitation stages (1,18). Pulmonary rehabilitation
should therefore be given priority, especially in patients
with cervical or high thoracic lesions, because pulmonary
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complications rank the first among the causes of
mortality after SCI (19).

We determined that wound infections and abscesses
were third and fourth, respectively, among the most
common etiologic factors of fever and that all such cases
in our study were in patients with cervical or thoracic SCI.
Beraldo et al (3) reported soft-tissue-related fever
(pressure ulcer, abscess) in 11.4% of fever episodes.
McKinley et al (1) reported wound infection as the cause
of fever in 5% of the patients during the rehabilitation
period. The percentage of wound infections as an
etiologic factor was as low as 3.2% in our study. This
may be associated with the better clinical care and early
mobilization provided during recent years. The patient
and the caregivers should be informed about preventive
measures, adequate and proper nutrition should be
provided, and early mobilization should be achieved to
prevent pressure ulcer development (1,2).

We also found that noninfectious causes, such as
deep vein thrombosis and heterotopic ossification, were
underlying causes of fever in 5.3% of the cases. There-
fore, noninfectious reasons along with infectious causes
should be taken into account in fever etiology in patients
with SCI. However, sometimes it may not be possible to
determine the cause of fever, despite numerous tests and
diagnostic methods. A study evaluating 129 patients (85
with paraplegia and 44 with tetraplegia) has reported the
incidence of fever of unknown origin as 8% (3). Similarly,
we found an incidence of fever of unknown origin of 7%.

Identification of risk factors associated with fever is
important to prevent fever. McKinley et al (1) have
reported a higher incidence of fever in patients with
complete spinal lesions and in those with SCI associated
with gunshot wounds. However, Beraldo et al (3) found
no relation between lesion level and fever. We found a
higher incidence of fever in patients with complete injury
and thoracic lesions. Patients with complete SCI have a
higher risk of secondary complications related to the SCI.
This may explain the higher fever incidence in patients
with complete SCI. Furthermore, etiologic factors caus-
ing fever may be more prevalent during the rehabilita-
tion period of patients with complete SCI, because their
rehabilitation lasts longer compared with that of patients
with incomplete SCI. In fact, we found that the duration
of inpatient care of patients with complete SCI was
significantly longer than for patients with incomplete
SClI.

In contrast to previously published studies, we found
a significantly higher incidence of fever in patients with
thoracic lesions than among those with cervical lesions.
One explanation may be that the patients with thoracic
lesions had a higher rate of complete SCI, compared with
patients with cervical or lumbar lesions.

We found that patients with fever were unable to
participate actively in their rehabilitation program during
their febrile periods and that their hospitalization period
increased significantly compared with that for nonfebrile
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patients. In addition, we also determined that the length
of rehabilitation stay for febrile patients with complete
SCI was significantly higher than for nonfebrile patients
with complete SCI. These data indicate that fever is
associated with a longer rehabilitation period for patients
with complete lesions than with incomplete lesions.
Fever prevents the patient from actively participating in
the rehabilitation program and prolongs the hospitaliza-
tion period. By understanding fever etiology, determin-
ing risk groups, and starting appropriate treatment in the
early period, rehabilitation programs will be beneficial
and patient costs will decrease. Controlled studies on this
subject are needed.

CONCLUSIONS

Fever is frequently seen in patients with SCI, both in the
acute and rehabilitation stages. Infections, especially
UTls, rank as the first etiologic causes of fever. Patients
with complete injury and those using indwelling cathe-
ters are high-risk groups with respect to fever. Fever
prevents active participation in rehabilitation programs
and prolongs duration of hospitalization. We therefore
believe that factors causing infection in patients with SCI,
especially in high-risk groups, should be identified and
addressed to prevent fever and its adverse effects on
rehabilitation and recovery.
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